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Conversion Factors 
 
1 cubic foot (Cfs) = 7.48 Gallons 
м ŎǳōƛŎ Ŧƻƻǘ ǇŜǊ ǎŜŎƻƴŘ Ґ пл ƳƛƴŜǊΩǎ ƛƴŎƘŜǎ 
1 cubic foot per second = 448 gallons per minute 
1 acre foot = a volume of one acre surface area to a depth 1 foot  
1 acre foot= 325,851 gallons 
1 cubic foot per second x 24 hrs = 1.83 acre feet 
 
Acronyms 
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CFS   Cubic Foot per Second 
DNRC  Department of Natural Resources and Conservation 
ET  Evapotranspiration 
FLU  Final Lands Unit GIS data set 
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MBMG  Montana Bureau of Mines and Geology 
NRCS      Natural Resources and Conservation Service 
POR  Period of Record 
SCS  Soil Conservation Service 
SNOTEL  Snow Telemetry 
SWE  Snow Water Equivalent 
USGS  United States Geological Survey 
WRS  Water Resource Survey completed by State Engineers Office 
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Introduction  
 

This report characterizes the surface water hydrology and to a lesser extent the hydrogeology 

of the Teton River watershed. Beneficial water use within the watershed includes: agriculture, 

stock, fish and wildlife, and domestic and municipal use. Most years, flows are not sufficient to 

meet all of these demands. Montana Fish, Wildlife and Parks (FWP) identified the Teton River 

and some of its major tributaries as chronically dewatered (MFWP, 1991). In addition, reaches 

of the Teton River are listed as not fully supporting agriculture, aquatic life and recreational 

uses (MDEQ, 2014) resulting in inclusion on the Total Maximum Daily Load (TMDL) 303(d) list.   

 

Surface water flow in the Teton River watershed varies by reach in response to natural inflow, 

year-round diversions, return flow, and general losses and gains from groundwater. Several 

miles of the river are dry year-round above the City of Choteau during most years as a result of 

irrigation diversions and losses to groundwater.  Downstream the Teton River begins to flow 

again near Choteau as it gains from groundwater; the river typically flows year round between 

the municipalities of Choteau and Dutton. Below Dutton, irrigation demands and losses to 

groundwater regularly dry up the river near its mouth during the late summer and fall months. 

During the study water flowed for the entire length of Teton on two occasions in 2008 and 2011 

under well above average water supply conditions. 

   

Water rights in the Teton watershed date back to 1874 and the most reliable rights on the river 

have a priority date older than 1900. Water right conflicts date bacƪ ǘƻ ǘƘŜ ŜŀǊƭȅ мфллΩǎ 

resulting in the 1905 Perry v Beattie decree and a water commissioner for 25 water users 

upstream from Choteau.  The over appropriation of water in the Teton Watershed prompted 

the Montana Legislature to close the watershed to additional appropriation of surface water 

and groundwater (with exceptions) in 1993. 

 

The Teton Watershed study was completed by the Department of Natural Resources and 

Conservation (DNRC) at the request of the Teton Watershed group. Funding for the study was 

supplied in part by a grant from the Teton County Conservation District. The study spanned five 

years (2008-2012) in an effort to capture normal, above average, and below average water 

years.  Gaging of select streams in the Choteau area continues by request to support water 

management. Data from these additional efforts are also presented in this report. 

 

This report is available online through the DNRC Water Management Bureau web page 

http://dnrc.mt.gov/divisions/water/management.  All streamflow data associated with the 

report and active gaging is available via the Montana Bureau of Mines and Geology/DNRC 

Surface Water Assessment and Monitoring Program web page http://www.mbmg.mtech.edu/. 

http://dnrc.mt.gov/divisions/water/management
http://www.mbmg.mtech.edu/


 
6 

 

Goals & Objectives  
The goal of this study is to improve the knowledge and understanding of the water supply and 

demands in the watershed as well as the effects of dewatering the river. The information 

gathered could provide a first step toward developing local solutions to water related 

problems.   

 

The specific objectives of this project are to: 1) characterize the surface water hydrology of the 

Teton River and its tributaries, and 2) investigate impacts of dewatering the shallow 

groundwater aquifers. 

Project  Area 
 
Physiography  
The study focused on the Teton River and major tributaries from its confluence with the Marias 

River upstream to the confluence of the North and South Forks of the Teton, a reach of about 

183 miles.  

 

The headwaters of the Teton River originate in the Sawtooth Range of the Rocky Mountains 

along the east side of the Continental Divide. The river flows generally to the east where it joins 

the Marias River at the Town of Loma, Montana. Major Tributaries to the Teton River include 

the South Fork and North Fork of the Teton River, Deep Creek, Spring Creek, McDonald Creek, 

Willow Creek, and Muddy Creek.   

 

The Teton River is predominantly fed by snowmelt and rain during the spring and early summer 

months. River flows during the rest of the year are sustained by groundwater inflow and 

periodic runoff following rainfall events.   

 

The Teton River watershed spans approximately 2,047-square miles in Teton, Chouteau and 

Pondera Counties (Figure 1). Elevations range from the 9,352 foot Rocky Mountain in the 

headwaters, to a low of 2,600 feet at the confluence of the Marias River. Approximately 89 

percent of the watershed is located in the prairie with the remaining 11 percent in the 

mountainous headwaters 

 

With the exception of the forested headwaters, the watershed is primarily private land used for 

hay production, irrigated pasture, and livestock grazing. Irrigation (primarily flood) occurs 

throughout the watershed on approximately 76,800 acres of land. 
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Figure 1: Teton Watershed location map.
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Climate  
Average annual precipitation (including snow) ranges from 11 inches in the lower elevations of 

the watershed to over 46 inches at the highest elevations (Figure 2; Daly and Taylor, 1998).   

Approximately 89 percent of the watershed (prairie) receives on average 12 inches of 

precipitation annually, while the mountainous areas receive an average of 17.6 inches. Less 

than 10 percent of the watershed (the mountainous areas that receive 20 inches or more of 

precipitation) is responsible for the majority of water production. The average annual 

temperature for the watershed is 43 degrees Fahrenheit, with 128 growing days. 

 
Figure 2: Precipitation map of the Teton Watershed. 

 

Average monthly precipitation in the prairie portion of the watershed is represented by data 

from the Choteau and Carter, National Weather Service (NWS) Cooperative observer weather 

stations, (Figure 3) (Western Regional Climate Center) http://www.wrcc.dri.edu/). The wettest 

months in the prairie are May and June. Thunderstorms in July and August can add significant 

moisture. Because of the semi-arid nature of the prairie, irrigation is used to supplement the  

natural precipitation and increase crop production. 

 

http://www.wrcc.dri.edu/
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Figure 3: Precipitation recorded at Choteau and Carter, Montana. 

Geology 
The Teton River originates in the complexly faulted and folded sedimentary rocks of the Rocky 
Mountain Front. In contrast, the eastern two-thirds of the Teton drainage is underlain by 
relatively flat-lying Cretaceous-age mudstones and sandstones that are deformed by the 

Sweetgrass Arch, a broad arch extending from the Little Belt Mountains into southern Alberta 
(Figure 4).  
 

The bedrock geology of the mountainous headwaters of the Teton River are Mississippian-age 

(345 million years before present), marine limestone, and dolomite of the Madison Group and 

Cretaceous-age (64 million years before present), mudstone and sandstone rocks including the 

Two Medicine through Kootenai formations. These rocks were deposited in shallow marine and 

non-marine environments along the margin of a foreland basin.  

 

These rocks are highly disturbed and are commonly referred to as the Lewis Overthrust or 

Disturbed Belt. Tectonic activity caused mountain building and resulted in the present day 

rugged Sawtooth range of the Rocky Mountains.   
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Figure 4: Geology of the Teton Watershed. 
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The geology of the plains between the Rocky Mountain Front and the Teton confluence is 

primarily composed of Cretaceous sedimentary rocks of the Two Medicine, Virgelle, and 

Telegraph Creek Formations and the Kevin Member of the Marias River Formation. These flat 

laying Cretaceous-aged sedimentary rocks are primarily sandstones and shales visible on buttes 

and incised areas near streams and rivers Berg (2008) and Vuke and Others (2002). 

 

The surficial geology of the plains reflects Quaternary glacial activity. Glacial till, glacial lake, and 

outwash deposits are present near Choteau Patton (1990). A piedmont glacial moraine can be 

seen along the Teton River near the Rocky Mountain Front Nimick and Others (1983). Glacial till 

deposits are present throughout plains of the Lower Teton River below Choteau. Berg (2008) 

and Vuke and others (2002). Glacial geology of the Pine Butte area near the Rocky Mountain 

Front has been discussed by Riechmuth (1981), Nimick and Others (1983), and Wylie (1991). 

Glacial geology of the Burton Bench and Choteau areas has been discussed by Patton (1990). 

 

The floodplain areas of the Teton River, Deep Creek, Muddy Creek, and Spring Creek are 

composed of Holocene and Pleistocene-aged valley deposits Berg (2008) and Vuke and others 

(2002). 

Hydrog eology  
Alluvium and glacial deposits are generally unconfined and are recharged by direct infiltration 

of precipitation, seepage1 from streams/rivers, leakage from irrigation ditches, irrigated fields, 

and irrigation return flow. Aquifer discharge includes diversion to wells, baseflow discharge to 

surface water, seepage to springs, evapotranspiration, and subsurface underflow to other 

aquifers or basins. Recharge to bedrock aquifers is primarily derived from seepage from 

streams, infiltration of precipitation, snowmelt in topographically high outcrop areas, and 

leakage through confining units. On a regional scale, potentiometric surface mapping shows 

that groundwater in the bedrock often has a hydraulic connection with valley aquifers and 

discharge in topographically lower areas by upward leakage to shallower aquifers and streams 

Smith and Others (2000). 

 

The disturbed belt and headwaters of the Teton River watershed is what Huntoon (1985) refers 

to as a fault-severed basin boundary. Steeply-dipping thrust faults sever the hydraulic 

continuity of bedrock aquifers thereby limiting groundwater recharge and groundwater flow 

                                                 
1 Seepage is defined as the slow loss of a l iquid through a porous medium, for this report seepage is the loss of 
surface water through the river bed or ditch to ground water. 
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eastward from the mountains. Bedrock aquifers are considered to be in dynamic equilibrium 

with recharge equal to underflow out of the bedrock. 

Previous Investigations  
 

At the outset of the study all available data, literature and maps related to the hydrology of the 

basin were compiled and reviewed. All existing and historic streamflow data were retrieved 

from the United State Geological Survey (USGS) NWIS database. The USGS currently maintains 

three streamflow gages in the watershed: 

¶ 06102500 Teton River below the South Fork Confluence  

¶ 06108000 Teton River near Dutton  

¶ 06108800 Teton River at Loma  

 

Historical but discontinued USGS gages in the watershed are: 

¶ 06103000 Teton River at Strabane  

¶ 06104500 Teton River near Choteau  

¶ 06108500 Teton River near Fort Benton  

¶ 06103500 McDonald (Spring) Creek near Strabane  

¶ 06104000 McDonald (Spring) Creek near Choteau 

¶ 06105000 Deep Creek at Frazer Ranch near Choteau  

¶ 06106000 Deep Creek near Choteau  

¶ 06105500 Willow Creek near Choteau  

¶ 06106500 Muddy Creek near Bynum  

¶ 06107000 North Forth Muddy Creek near Bynum  

¶ 06107500 Muddy Creek near Agawam  

 

The State Engineers Office, a predecessor of the DNRC Water Resources Division, inventoried 

land and water use of Teton, Chouteau, and Pondera Counties in the respectively published 

1962 and 1964 Water Resource Surveys. The history of land and water use is detailed in these 

documents. This information is taken from county courthouse records including land 

ownership, water right decrees and appropriation, articles of incorporation of ditch companies, 

and other documents regarding the distribution and use of water. 

 

The USGS has estimated water use in Montana, Canon and Johnson (2004) on a county and 

watershed basis.  The estimated uses include irrigation, domestic, municipal, and reservoir 

evaporation.  
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The Teton Watershed has been the focus of regulatory studies by multiple state and federal 

government entities, these studies and listings include: 

 

¶ Montana Fish, Wildlife and Parks (FWP) identified the Teton River and its major 

tributaries as chronically dewatered in 1991 MFWP (1991).  

¶ The Montana Department of Environmental Quality (DEQ) listed the Teton River and 

tributaries as impaired for low flow alterations, water quality, and temperature in the 

2014 303(d) list MDEQ (2014). The major cause of impairment was identified as flow 

alteration. 

¶ The United States Environmental Protection Agency (EPA) completed a Water Quality 

Management Plan and Total Maximum Daily Loads (TMDLs) for the Teton River 

Watershed US EPA (2003).  

¶ The State of Montana classified the Teton River into three different standards: B-1, B-2 

and B-оΦ !ƭƭ ǘƘǊŜŜ ǎǘŀƴŘŀǊŘǎ ƛƴǘŜƴŘ ŦƻǊ ǘƘŜ ǿŀǘŜǊǎ ǘƻ ōŜ άƳŀƛƴǘŀƛƴŜŘ suitable for 

drinking, culinary, and food processing purposes after conventional treatment; bathing, 

swimming, and recreation, waterfowl, furbearers, agricultural, and industrial water 

ǎǳǇǇƭȅέ.  Fisheries and associated aquatic life classifications vary frƻƳΥ άƎǊƻǿǘƘ ŀƴŘ 

ǇǊƻǇŀƎŀǘƛƻƴ ƻŦ ǎŀƭƳƻƴƛŘέ ό.-мύΣ άƳŀǊƎƛƴŀƭ ƎǊƻǿǘƘ ŀƴŘ ǇǊƻǇŀƎŀǘƛƻƴ ƻŦ ǎŀƭƳƻƴƛŘέ ό.-2), 

ŀƴŘ άƎǊƻǿǘƘ ŀƴŘ ǇǊƻǇŀƎŀǘƛƻƴ ƻŦ ƴƻƴ-ǎŀƭƳƻƴƛŘέ ό.-3) (Montana Code ARM 17.30.623-

625).  

 

Several research reports were found about the hydrogeology of the Pine Butte Swamp Preserve 

and the Burton Bench areas.  Reichmuth (1981) and Nimick and Others (1983) investigated the 

glacial and structural geology and hydrogeology of the Pine Butte and McDonald Swamp areas 

for The Nature Conservancy. Wylie (1991) further investigated the hydrogeology of the Durr 

(Pine Butte) and McDonald Swamps. The Nature Conservancy (TNC) conducted surface water 

and groundwater monitoring in the area around the Pine Butte and McDonald Swamps from 

1991-1996.  

 

Patton (1990) and Madison (2004) of the Montana Bureau of Mines and Geology (MBMG) 

completed two investigations of the geology and hydrogeology of the Burton Bench and Teton 

Valley Aquifers near Choteau. Geologic mapping efforts in the area have been completed both 

by the Montana Bureau of Mines and Geology and the USGS, Berg (2008), Berg and Vuke 

(2002), Mudge and Others (1983) and Vuke and Others (2002).  

 

This is the first detailed investigation of the hydrology and water use characteristics of the 

Teton River watershed. 
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Watershed Overview  

Hydrology  

The Hydrology of the Teton River is complex due to irrigation diversions, off-stream storage, 

and natural hydrological phenomena. For most discussions in this report the river is bisected 

into two major geographical areas, the Upper and Lower Teton River, (Figure 1).  The river is 

further divided into a series of sub-watersheds and reaches (Figure 5) to systematically explain 

the characteristics of the river and tributary contributions.   

Headwaters  Reach 
The Headwaters Reach of the Teton River includes the higher elevation and water producing 

area upstream of the confluence of North and South Forks of the Teton River.  The North and 

South Forks of the Teton River are straight to meandering, gravel-channels in narrow 

floodplains bounded by bedrock mountains. No major diversions of water are present in this 

reach.  

Upper Teton Reach  
The Teton River from the confluence of the North and South Forks downstream to Springhill 

(near Eureka Reservoir) is described as the Upper Teton Reach.  The river in this reach is a 

meandering channel with a broad floodplain that has numerous historic side channels and 

some braided sections. The largest tributary of the Teton in this stretch is McDonald Creek.    

 

All of the largest diversions on the river are located in this reach including: Teton Co-Operative 

Reservoir Company (Bynum), Farmers Co-Operative Canal Company, Eldorado Co-Operative 

Canal Company, Teton Co-Operative Canal Company (Eureka), and numerous other private 

diversions. Diversions in this reach are distributed by a water commissioner according to the 

1905 Perry v. Beattie Decree. 

 

Significant volumes of water diverted from the Teton River in this reach are stored in Farmers 

Reservoir, Eureka Reservoir, and Bynum Reservoir. In general, most water diverted from this 

reach is ultimately distributed to crops on the Burton Bench located northeast of Choteau.  

 

The Teton River flows year round from the headwaters to the Bynum diversion.  The presence 

and amount of water in the river below Bynum diversion to the confluence of McDonald Creek 

varies throughout the year depending on water supply, diversion priority, and demands.   
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Figure 5: Reaches and stream gages of the Teton River and Tributaries.
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The Teton River from the confluence of the North and South Forks to the Bynum Diversion has 

been documented to lose significant volumes of its flow to the shallow aquifer TNC (1991-

1995), Nimick (1983) and Wylie (1991). This seepage from the Teton River recharges Teton 

River alluvium and glacial outwash gravels. In turn, groundwater discharges to local wetlands 

and to surface water of the Teton River, McDonald Creek, and to Willow Creek. Throughout the 

Upper Teton Reach, the river receives contributions from historical channels, springs and 

groundwater.  

Springhill Reach  
The Teton River from Springhill (near Eureka Reservoir) to the junction of Highway 89 and the 

Teton Canyon Road is described as the Springhill Reach.  The Teton River is known to lose 

considerable amounts of water through the Springhill Reach.  The river is commonly dry 

(through a five mile stretch) with flows present in the upstream and downstream ends of the 

reach.  The river channel through the Springhill Reach is commonly braided and riparian 

vegetation is sparse. 

 

Gravels of the Teton Valley Aquifer have been documented to thicken and the depth to 

groundwater increase in this area Patton (1990). Seepage of surface water has been 

documented to occur where the water table farther below the land surface Patton (1990). Since 

flows are commonly diverted or routed away from this area, the water table is artificially low, 

likely exacerbating losses along this stretch of the river. Riparian vegetation is sparse in the 

Springhill Reach due to dewatering and the increased depth to groundwater. 

 

The Springhill Reach is also known as the άǊŜŎƘŀǊƎŜ ǊŜŀŎƘέ which describes how losses from the 

Teton River άǊŜŎƘŀǊƎŜǎέ ǘƘŜ ¢Ŝǘƻƴ ±ŀƭƭŜȅ Aquifer.  Groundwater from the Teton Valley Aquifer 

returns to the Teton River and Spring Creek down-gradient.  

 

Groundwater in this area also receives recharge from leaky irrigation ditches and return flow 

from irrigated fields. Nicklin (2009) provided observations and a groundwater model to 

demonstrate that diversions to off-stream reservoirs reduce flows in the Teton River directly as 

well as indirectly by reducing recharge, storage, and return flows from the valley aquifer. 

Lower Teton River Reach 
The Teton River from the junction of Highway 89 and the Teton Canyon Road to Loma (the 

mouth of the river) is described as the Lower Teton River Reach (162 miles of river). 
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Downstream of the Springhill Reach, surface water lost to the aquifer reappears in the river 

channel along with riparian vegetation. The Teton River from, the junction of Hwy 89 and Teton 

Canyon Road to the Hwy 287 Bridge south of Choteau is a gaining stream Patton (1990). DNRC 

stream-gaging efforts and observations ŦǳǊǘƘŜǊ ǎǳǇǇƻǊǘ tŀǘǘƻƴΩǎ ŘƻŎǳƳŜƴǘŀǘƛƻƴ. Downstream 

of Hwy 287, the river continues to gain groundwater from the thinning alluvium; this ceases 

near the Hwy 221 Bridge where the Colorado shale bedrock is exposed and the alluvium ends.   

 

The channel form of the river changes from a broad valley floodplain above Hwy 221 to a fine 

grained, prairie channel that has down-cut into sedimentary rocks. The presence of shale 

bedrock at the Hwy 221 Bridge marks this transition. 

 

Tributaries to this Reach include Spring, Deep, and Muddy Creeks and Gamble and Spring 

Coulees (Figure 5). Spring and Deep Creeks enter the Teton River below the City of Choteau.  

Deep Creek is an important tributary to the Lower River because it can contribute significant 

flows during runoff and springtime precipitation events and thereby connects the Lower River 

to the mountains. However, during the summer, water demands in the Deep Creek drainage 

exceed supply during most years.  

 

Infiltration of precipitation and excess irrigation water on the Burton Bench recharges 

groundwater, and ultimately feeds tributaries of the Lower Teton River including Muddy Creek, 

and Gamble and Spring Coulees. Muddy Creek enters the Teton River near the Town of Dutton. 

Contributions from Muddy Creek are minimal due to upstream irrigation demands. 

 

The Teton River flows year round from Choteau to Bootlegger Bridge.  Demands during the 

irrigation season can dry up the Lower River in August and September from its mouth upstream 

as far as the area above Buck Bridge. 

Water Management  

Water management and water use on the Teton River has been contentious for over a century. 

A divisive feature of the Teton River is the losing Springhill Reach located above Choteau (where 

surface water seeps through the streambed to the shallow aquifer).  Water users have long 

known about this losing reach and to stretch limited resources.  The Springhill Reach is 

bypassed by a series of ditches (Bateman/Burd) to deliver water to the most senior water user 

in the Perry v. Beattie decree (located near Choteau).  The losing Springhill Reach has become a 

dividing point where the river is managed as two separate systems ǘƘŜ άUpper wƛǾŜǊέ and the 

ά[ƻǿŜǊ wƛǾŜǊέ (Figure 1). 
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Upper River  
Demands on the Upper Teton River are year-round (Figure 6). Typically water is diverted to 

meet irrigation demands from April to October and for storage during the rest of the year. 

Junior decreed users are typically shut off from direct flow by early July with only the most 

senior right holders diverting water from the river into August and September. Demands above 

the Springhill Reach use all of the water resources in most water years from March to 

November. 

 

Flows in the Teton River below the Bynum diversion are minimal during winter months as the 

majority of water is diverted to off-stream storage. The presence of water between the Bynum 

diversion and McDonald Creek during the irrigation season is dependent on water supply and 

diversionary needs.  The Teton River channel below the Eldorado Canal diversion is commonly 

dry for most of the summer months.   

 

Flows from McDonald Creek enter the Teton River below most major diversions (Bynum, 

Farmers, Eldorado, and numerous private). Depending on the time of year, the Teton River 

channel is typically dry between the Bynum or Eldorado diversions and McDonald Creek. 

However inflows from the creek only sustain surface flow in the river channel to the Springhill 

Reach.   

 
Figure 6: Conceptual model of water management in the Upper Teton River. 


